# 




What is claimed is: 



A method of forming a solder ball con^ct, comprising: 
forming a metal contact pad on a substrate; 
forming an insulating layer on the metal contact pad; 

removing a portion of the insulating layer to expose a portion of the metal contact 
pad, thereby forming an exposed portion of the metal contact pad; 

depositing solder on the o^xposed portion of the metal contact pad using selective 
deposition, theceby forming a solder contact; and 

annealing the solder/ontact to form a solder ball contact. 

The method of claim 1, wherein depositing solder on the exposed portion of the 
metal contact pad using selective deposition further comprises depositing solder 
on the exposed portion of the metal contact pad using a deposition process 
selected from the group consisting of immersion contact, chemical vapor 
deposition and electrolytic deposition. 



3. The method of claim 1, whe^in depositing solder further comprises depositing at 
least one material selected^from the group consisting of lead, tin and bismuth. 



The method of claim 1, wherein forming a metal contact pad further comprises: 

forming a layer of zirconium on the substrate; 

forming a layer of nickel on the layer of zirconium; 

forming a la;^r of copper on the layer of nickel; 

forming a^ayer of gold on the layer of copper; and 

forming a layer of lead on the layer of gold. 

method of claim 1, wherein forming a metal contact pad further comprises: 
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forming a layer of zirconium on the substrate, wherein 'the layer of zirconium is 

approximately 500 Angstroms thick; 
forming a layer of nickel on the layer of zirconium, wherein the layer of nickel is 

approximately 750 Angstroms thick; 
forming a layer of copper on the layer of nickel, wherein the layer of copper is 

approximately 5000 Angstroms thick; 
forming a layer of gold on the layer of^copper, wherein the layer of gold is 

approximately 750 Angstroms thick; and 
forming a layer of lead on the layer of gold, wherein the layer of lead is 

approximately 500 Angstroms thick. 



The method of claim 1, wherein annealing the solder contact to form a solder ball 
contact comprises a solder ball contact approximating a spherical shape. 



The method of claim/l, wherein annealing the solder contact to form a solder ball 

/ 

contact comprises^a solder ball contact having a spherical portion and a flat 
contact portion. 



8. The methocy)f claim 1, wherein removing a portion of the insulating layer further 
comprises forming an exposed portion of the metal contact pad having a diameter 
of approximately 2 microns. 

9. A m^od of forming a solder ball contact, comprising: 
formings^ metal contact pad on a substrate; 
forming ari insulating layer on the metal contact pad; 

removing a p^ion of the insulating layer to expose a portion of the metal contact 

pad, the^by forming an exposed portion of the metal contact pad; 
immersing the substrate in molten solder; 



Attorney Docket 303.572US1 



19 



Micron 98-0912 



deposiring solder on the exposed portion of the metal contact pad, thereby 

forming a solder contact; and 
annealing the^lder contact to form a solder ball contact. 



10. The method of claim 9, wherein immersing the/^bstrate in molten solder 
comprises immersing the substrate in molteiar solder having at least one material 
selected from the group consisting of lead; tin and bismuth. 

11. A method of forming a solder ball cciritact, comprising: 
forming a metal contact pad on a Substrate; 

forming an insulating layer on the metal contact pad; 

removing a portion of the insulating layer to expose a portion of the metal contact 
pad, thereby formin'g^an exposed portion of the metal contact pad, wherein 
the exposed porti^ of the metal contact pad has a diameter of 
approximately! microns; 

immersing the subs^trate in molten lead; 

depositing lead on the exposed portion of the metal contact pad, thereby forming a 
/ 

solder contact; and 

/ 

annealing ^e solder contact to form a solder ball contact. 

12. A method of forming a solder ball contact, comprising: 
forming a metal contact pad on ar substrate; 

forming an insulating layer o/the metal contact pad; 
^ \r\ removing a portion of the insulating layer to expose a portion of the metal contact 

^ pad, thereby fonning an exposed portion of the metal contact pad; 

adsorbing reactants Of/the exposed portion of the metal contact pad; 



reacting the reactants on the exposed portion of the metal contact pad, thereby 

forming a^solder contact; and 
annealing the solder contact to form a solder ball contact. 
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13. A method of forming a solder ball contact, comprising: 
forming a metal contact pad on a substrate; 

forming an insulating layer on the metal contact pad; 
forming a resist layer on the insulating layer; 

patterning the resist layer to define a future exposed portion of the metal contact 
pad; 

removing a portion of the insulating layer to expose a portion of the metal contact 
pad, thereby forming the exposed portion of the metal contact pad; 

electrolytically depositing solder on the exposed portion of the metal contact pad, 
thereby forming a solder contact; 

removing the resist layer, thereby exposing the solder contact above a surface of 
the insulating layer; and 

annealing the solder contact to form a solder ball contact. 

14. The method of claim 13, wherein electrolytically depositing solder on the exposed 
portion of the metal contact pad comprises electrolytically depositing at least one 
material selected from the group consisting of lead, tin and bismuth. 

15. A method of forming a solder ball contact, comprising: 
forming a metal contact pad on a substrate; 

forming an insulating layer on the metal contact pad, wherein the insulating layer 

has a thickness of approximately 1.5 microns; 
forming a resist layer on the insulating layer; 

patterning the resist layer to define a future exposed portion of the metal contact 
pad; 

removing a portion of the insulating layer to expose a portion of the metal contact 
pad, thereby forming the exposed portion of the metal contact pad, 
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wherein the exposed portion of the metal contact pad has a diameter of 

approximately 2 microns; 
electrolytically depositing lead on the exposed portion of the metal contact pad, 

thereby forming a solder contact, wherein the solder contact has a 

thickness of approximately 2.33 microns; 
removing the resist layer, thereby exposing the solder contact above a surface of 

the insulating layer; and 
annealing the solder contact to form a solder ball contact. 

16. A method of forming a solder ball contact, ccmnprising: 
forming a metal contact pad on a substrate/ 
forming an insulating layer on the metaLcontact pad; 
forming a resist layer on the insulatin^layer; 

patterning the resist layer to define /future exposed portion of the metal contact 

pad; / 
removing a portion of the insulating layer to expose a portion of the metal contact 

pad, thereby formingyftie exposed portion of the metal contact pad; 
electrolytically depositing / first metal layer on the exposed portion of the metal 
contact pad; / 

electrolytically depositing a second metal layer on the first metal layer, wherein 

the first meta/layer and the second metal layer form a solder contact; 
removing the resist/layer, thereby exposing the solder contact above a surface of 

the insulating layer; and 
annealing the solder contact to form a solder ball contact. 

17. The method of claim 16, wherein electrolytically depositing a first metal layer 
comprises electrolytically depositing a first metal layer containing at least one 
material selected fi:-om the group consisting of lead, tin and bismuth. 
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18. The method of claim 16, wherein electrolytically depositing a second metal layer 
comprises electrolytically depositing a second metal layer containing at least one 
material selected from the group consisting of lead, tin and bismuth. 

19. The method of claim 16, wherein electrolytically depositing a first metal layer 
comprises electrolytically depositing a layer of lead and wherein electrolytically 
depositing a second metal layer comprises electrolytically depositing a layer of 
tin. 

20. The method of claim 19, wherein electrolytically depositing a layer of lead 
comprises electrolytically depositing a layer of lead to a thickness of 
approximately 0.91 microns and wherein electrolytically depositing a layer of tin 
comprises electrolytically depositing a layer of tin to a thickness of approximately 
1.42 microns. 

21. The method of claim 16, wherein annealing the solder contact to form a solder 
ball contact comprises a solder ball contact approximating a spherical shape. 

22. The method of claim 16, wherein annealing the solder contact to form a solder 
ball contact comprises a solder ball contact having a spherical portion and a flat 
contact portion. 

23. A method of forming a solder ball contact, comprising: 
forming a metal contact pad on a substrate; 

forming an insulating layer on the metal contact pad, wherein the insulating layer 

has a thickness of approximately 1.5 microns; 
forming a resist layer on the insulating layer; 

patteming the resist layer to define a future exposed portion of the metal contact 
pad; 
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removing a portion of the insulating layer to expose a portion of the metal contact 
pad, thereby forming the exposed portion of the metal contact pad, 
wherein the exposed portion of the metal contact pad has a diameter of 
approximately 2 microns; 

electrolytically depositing a layer of lead on the exposed portion of the metal 
contact pad, wherein the layer of lead has a thickness of approximately 
0.91 microns; 

electrolytically depositing a layer of tin on the layer of lead, wherein the layer of 
tin has a thickness of approximately 1.42 microns, further wherein the 
layer of lead and the layer of tin form a solder contact having a thickness 
of approximately 2.33 microns; 

removing the resist layer, thereby exposing the solder contact above a surface of 
the insulating layer; and 

annealing the solder contact to form a solder ball contact. 

24. A semiconductor die, comprisir 

an integrated circuit supported Wy a substrate; 
a metal pattern hne coupled tolhe integrated circuit; 
a metal contact pad coupled tofthe metal pattern line; and 
a solder ball contact coupled tg the metal contact pad, wherein the solder ball 
contact is formed by mnethod comprising: 

forming an insulating layer on the metal contact pad; 
removing a nSrtion of the insulating layer to expose a portion of 
tfifei rmetal contact pad, thereby forming an exposed portion 
of t^ metkl contact pad; 
depositingKo\der on the exposed portion of the metal contact pad 
usMg/selective deposition, thereby forming a solder 
comtact; and 

annealin^the solder contact to form a solder ball contact. 
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25. The semiconductor die of claim 24, wherein the solder ball cc/ntact is formed by a 
method, the method further comprising depositing solder on the exposed portion 
of the metal contact pad using a deposition process selected from the group 
consisting of immersion contact, chemical vapor depcjsition and electrolytic 
deposition. 

26. The semiconductor die of claim 24, wherein the /older comprises at least one 
material selected from the group consisting of Ji^ad, tin and bismuth. 

27. A semiconductor die, comprising: 
an integrated circuit supported by a substrate; 
a metal pattern line coupled to the integrated circuit; 

a metal contact pad coupled to the meral pattern line; and 
a solder ball contact coupled to the j?netal contact pad, wherein the solder ball 
contact is formed by a method comprising: 

forming an insulating layer on the metal contact pad; 
removing a portton of the insulating layer to expose a portion of 
the mexal contact pad, thereby forming an exposed portion 
of th/metal contact pad; 
immersingM;he substrate in molten solder; 

/ / 

depositing solder on the exposed portion of the metal contact pad, 
Ihereby forming a solder contact; and 
:iealin^'t^ solder contact to form a solder ball contact. 

28. The semiconductor die of claim 27, wherein the molten solder comprises at least 
one material selected from the group consisting of lead, tin and bismuth. 



29. A semiconductor die, comprising: 

an integrated circuit supported by a substrate; 
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a metal pattern line coupled to the integrated circuit/ 
a metal contact pad coupled to the metal pattern lime; and 
a solder ball contact coupled to the metal contact^ad, wherein the solder ball 
contact is formed by a method comprising: 

forming an insulating layer on the metal contact pad; 
removing a portion of the insulating layer to expose a portion of 
the metal contact pad, t/nereby forming an exposed portion 
of the metal contact pad; 
adsorbing reactants on the exposed portion of the metal contact 
pad; 

reacting the reactants on thfe exposed portion of the metal contact 

pad, thereby forming a solder contact; and 
annealing the solder contact to form a solder ball contact. 



30. A semiconductor die, comprising: 

an integrated circuit supported by a siibstrate; 
a metal pattern line coupled to the integrated circuit; 
a metal contact pad coupled to the nietal pattern line; and 
a solder ball contact coupled to the pietal c<^ntact pad, wherein the solder ball 
contact is formed by ^rhcmoa comtinsmg: 

forming an \mulatw;a\^^on the metal contact pad; 
forming a resist layer on the insulating layer; 
patteming the resist layer to define a future exposed portion of the 

metal coiillact pad; 
removing a portion of the insulating layer to expose a portion of 
the metal/contact pad, thereby forming the exposed portion 
of the metal contact pad; 

1 

electrolytically depositing solder on the exposed portion of the 
metal contact pad, thereby forming a solder contact; 
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removing the resist layer, thereby exposing the so^er contact 

above a surface of the insulating layer; 
annealing the solder contact to form a solder/oall contact. 

3 1 . The semiconductor die of claim 30, wherein the soldepxomprises at least one 
material selected from the group consisting of lead, >un and bismuth. 



32. A memory device, comprising: 
an array of memory cells; 

a metal pattern line coupled to the array of memory cells; 
a metal contact pad coupled to the metal'pattem line; and 
a solder ball contact coupled to the contact pad, wherein the solder ball 
contact is formed by a method comprising: 

forming an insulating layer on the metal contact pad; 
removing a portion of the insulating layer to expose a portion of 
the i^etal contact pad, thereby forming an exposed portion 
of the metal contact pad; 

/ 

depositing solder on the exposed portion of the metal contact pad 
using selective deposition, thereby forming a solder 
contact; and 

e solder contact to form a solder ball contact. 



33. The memoryydfevict of claim 32, wherein the solder ball contact is formed by a 
method, the method further comprising depositing solder on the exposed portion 
of the m^tal contact pad using a deposition process selected from the group 
consisting of immersion contact, chemical vapor deposition and electrolytic 
depos/tion. 
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34. The memory device of claim 32, wherein the solde/ comprises at least one 
material selected from the group consisting of lea^, tin and bismuth. 

35. A memory device, comprising: 
an array of memory cells; 

a metal pattern hne coupled to the array of ryiemory cells; 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coupled to the metal contact pad, wherein the solder ball 
contact is formed by a method comprising: 

forming an insulating layer on the metal contact pad; 
removing a portion of tfie insulating layer to expose a portion of 
the metal contact pad, thereby forming an exposed portion 
of the metal contact pad; 
immersing the substrate in molten solder; 

depositing solder on the exposed portion of the metal contact pad, 

thereby forming a solder contact; and 
annealing the solder contact to form a solder ball contact. 



36. The memory device of claim/35, wherein the molten solder comrpises at least one 
material selected from the group consisting of lead, tin and bismuth. 



37. A memory device, 

an array of memory\cells 
a metal pattern line c 




'd to the array of memory cells; 



a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coiipled to the metal contact pad, wherein the solder ball 
contact is formed by a method comprising: 

forming an insulating layer on the metal contact pad; 
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removing a portion of the insulating layer to exposre a portion of 
the metal contact pad, thereby forming a/ exposed portion 
of the metal contact pad; 

adsorbing reactants on the exposed portion Oj^ the metal contact 
pad; 

reacting the reactants on the exposed portion of the metal contact 

pad, thereby forming a solder contact; and 
annealing the solder contact to form a /older ball contact. 



38. A memory device, comprising: 
an array of memory cells; 

a metal pattern line coupled to the array of mei^ory cells 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coupled to the metal contact pad, wherein the solder ball 
contact is formed by a method comprising: 

forming an insulating layer In the metal contact pad; 
forming a resist layer on the insulating layer; 
patterning the resist layer to defin^^a future exposed portion of the 

metal contact padj 
removing a portiorfof thp insul/ting layer to expose a portion of 
the metallcontac^lpa^ thereby forming the exposed portion 
of the meral contact pad; 
electro lytically deptositftng/ solder on the exposed portion of the 

metal contact pad, thereby forming a solder contact; 
removing the resist layer, thereby exposing the solder contact 

above a surface of the insulating layer; and 
annealing the solder/contact to form a solder ball contact. 
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39. The memory device of claim 38, wherein the solder comprises at/least one 
material selected from the group consisting of lead, tin and bisrjiuth. 

40. A memory module, comprising: 
a support; 

a plurality of leads extending from the support; 
a command link coupled to at least one of the plurality ofieads; 
a plurality of data links, wherein each data link is coupl^ to at least one of the 

plurality of leads; and 
at least one memory device contained on the support a(hd coupled to the command 

link, wherein the at least one memory device Comprises: 
an array of memory cells; 

a metal pattern line coupled to the a/ray of memory cells; 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coupled to the metal contact pad, wherein the 
solder ball contact is formed by a method comprising: 

forming an insulating layer on the metal contact 

pad; 

removing a poiftion of the insulating layer to expose 
a poitiDn of the metal contact pad, thereby 
flormiiig an exposed portion of the metal 
ion\abtj)ad; 

depositii\^ solder on the exposed portion of the 

/contact pad using selective deposition, 
thereby forming a solder contact; and 
annealing the solder contact to form a solder ball 
contact. 
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41 . The memory module of claim 40, wherein the solder ball contact is formfed by a 
method, the method further comprising depositing solder on the exposed portion 
of the metal contact pad using a deposition process selected from theygroup 
consisting of immersion contact, chemical vapor deposition and electrolytic 
deposition. 

42. The memory module of claim 40, wherein the solder comprises At least one 
material selected from the group consisting of lead, tin and bisjoiuth. 

43. A memory module, comprising: 
a support; 

a pluraHty of leads extending from the support; 
a command link coupled to at least one of the plurality of/leads; 
a plurality of data links, wherein each data link is coupled to at least one of the 

plurality of leads; and j 
at least one memory device contained on the support and coupled to the command 
link, wherein the at least one memory device comprises: 
an array of memory cells; j 
a metal pattern line coupled to the array of memory cells; 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coupled to the metal contict pad, wherein the 
solder ball contact is f^pn^d by a memod comprising: 
forming an insulatin^^l^^^eJ^^ the metal contact 
pad; \ /\ 

removing a portion if the insulating layer to expose 
a portion of the metal contact pad, thereby 
forming an exposed portion of the metal 
contact pad; 

immersing the substrate in molten solder; 
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depositing solder on the exposed portioiyof the 

metal contact pad, thereby fomjing a solder 
contact; and 

annealing the solder contact to form solder ball 
contact. 

44. The memory module of claim 43, wherein the molten solder comprises at least 
one material selected from the group consisting of lead, tin andibismuth. 



45. A memory module, comprising: 
a support; 

a plurality of leads extending from the support; 

a command link coupled to at least one of the plurality of le^ds; 

a plurality of data links, wherein each data link is coupled ijo at least one of the 
plurality of leads; and 

at least one memory device contained on the support andiboupled to the command 
link, wherein the at least one memory device comprises: 
an array of memory cells; / 
a metal pattern line coupled to the array of memory cells; 
a metal contact pad coupled to the metal pattern line;^and 
a solder ball contact coupled to the metal contact pad, wherein the 



DV a method/Comprising: 
J layer on the metal contact 



solder ball contact is formec 
forming an insulatir j 

pad; I \ 

removing a portion ioV the insulating layer to expose 

a portion of theWetal contact pad, thereby 

forming an exposed portion of the metal 

contact pad; 
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adsorbing reactants on the exposed po/tion of the 

metal contact pad; 
reacting the reactants on the exposed portion of the 

metal contact pad, thereby fcjrming a solder 

contact; and 

annealing the solder contact to fom^ a solder ball 
contact. 

46. A memory module, comprising: 
a support; 

a plurality of leads extending from the support; 

a command link coupled to at least one of the plurality of leadfe; 

a plurality of data links, wherein each data link is coupled to at least one of the 
plurality of leads; and / 

at least one memory device contained on the support and coupled to the command 
link, wherein the at least one memory device comprises: 
an array of memory cells; | 
a metal pattern line coupled to the array of memory cells; 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coupled to the metal cqiitact pad, wherein the 



solder ball contact is formed by a method comprising: 

1 y 

forming an insulating layer on the met^ contact 

pad; I 
forming a resist layer on th^Nijisulating layer; 



patterning the resist layer t 



) define a future exposed 



portion of the n^et^ contact pad; 
removing a portion of the insulating layer to expose 
a portion of the metal contact pad, thereby 
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forming the exposed portion of metal 
contact pad; 

electrolytically depositing solder on tWe exposed 
portion of the metal contact p^d, thereby 
forming a solder contact; 

removing the resist layer, thereby eicposing the 
solder contact above a surface of the 
insulating layer; and 

annealing the solder contact to f(/rm a solder ball 
contact. 

47. The memory module of claim 46, wherein the solder composes at least one 
material selected from the group consisting of lead, tin and bismuth. 



48. A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link and t^e data link, v^herein the 
memory device comprises: 

an array of memory cells; 

a metal pattern line coupled to the ajfray of metnory cells; 
a metal contact pad coupled toahe metal pattern line; and 
a solder ball contact coupled/to theinetjak^ntact pad, wherein the 
solder ball contact is ttbrmed 
forming an ins^la^n^ 
pad; 

removing a portion of the insulating layer to expose 
a portion /of the metal contact pad, thereby 



by a method comprising: 
layer on the metal contact 
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forming an exposed portion of/the metal 

contact pad; 
depositing solder on the exposed pohion of the 

metal contact pad using selective deposition, 

thereby forming a solder contact; and 
annealing the solder contact to fjJrm a solder ball 

contact. 

49. The memory system of 48, wherein the solder ball contact is formed by a method, 
the method further comprising depositing solder on the exposed portion of the 
metal contact pad using a deposition process selected from the group consisting of 
immersion contact, chemical vapor deposition and electrolytic deposition. 

50. The memory system of 48, wherein the solder comprises at least one material 
selected from the group consisting of lead, tin and bismuth. 



51. A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link ^d the data Jink, wherein the 
memory device comprises: 

an array of memory cells; 

a metal pattern line coupled tA th^'drray of memory cells; 
a metal contact pad coupled touhe metal pattern line; and 
a solder ball contact coupled toVhe metal contact pad, wherein the 
solder ball contact is formed by a method comprising: 
forming an insulating layer on the metal contact 
pad; / 
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removing a portion of the insulating laye/ to expose 
a portion of the metal contact pact, thereby 
forming an exposed portion of /he metal 
contact pad; 

immersing the substrate in molten soflder; 

depositing solder on the exposed portion of the 

metal contact pad, thereby prming a solder 
contact; and 

annealing the solder contact to f^rm a solder ball 
contact. 

52. The memory system of claim 51, wherein the molten solde/ comprises at least one 
material selected from the group consisting of lead, tin an^ bismuth. 

53. A memory system, comprising : 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link and j^he d|ata link, wherein the 
memory device comprises: 

an array of memory cells; 

a metal pattern line coupled t0-th|/arraWof memory cells; 
a metal contact pad couplea to thet metal pattern line; and 
a solder ball contact coupled to theWetal contact pad, wherein the 
solder ball contact is\foFmeq by a method comprising: 
forming an instating layer on the metal contact 
pad; / 

removing a portion of the insulating layer to expose 
a portion of the metal contact pad, thereby 
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forming an exposed portion 91 the metal 
contact pad; 

adsorbing reactants on the exposeyl portion of the 

metal contact pad; 
reacting the reactants on the exposed portion of the 

metal contact pad, therpy forming a solder 

contact; and 

annealing the solder contact /o form a solder ball 
contact. 

54. A memory system, comprising: 
a controller; 

a command Unk coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link an^ the data link, wherein the 
memory device comprises: 

an array of memory cells; 

a metal pattern line coupled to thjb array of memory cells; 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact coupl^dto/the rnetal contact pad, wherein the 
solder ball contaot is fkm^by a method comprising: 
forming an ins]|lating layer on the metal contact 
pa^ 

forming a ifed^t layer on the insulating layer; 
patterning thk resist layer to define a future exposed 

portion of the metal contact pad; 
removing a/portion of the insulating layer to expose 

a portion of the metal contact pad, thereby 
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forming the exposed portioi( of the metal 
contact pad; 

electro lytically depositing soldei/on the exposed 
portion of the metal coijftact pad, thereby 
forming a solder cont^t; 

removing the resist layer, thereby exposing the 
solder contact abovQ a surface of the 
insulating layer; 

annealing the solder contact to form a solder ball 
contact. 

55. The memory system of claim 54, wherein the solder Comprises at least one 
material selected from the group consisting of lead,jtin and bismuth. 



56. An electronic system, comprising: 
a processor; and 

a circuit module having a plurality of leads couplbd to the processor, and further 
having a semiconductor die coupled to the plurality of leads, wherein the 
semiconductor die comprises: 

an integrated circuit supported by a substrite; 

a metal pattern line coupled to the integrated circuit; 

a metal contact pad coupled/fo \he meta/pattem line; and 

a solder ball contact couple d to/I 



letal contact pad, wherein the 



solder ball contact i]^ fom led by a method comprising: 
forming an ii^sul^ting layer on the metal contact 
pad; 



removing a portion of the insulating layer to expose 
a portion of the metal contact pad, thereby 
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forming an exposed portion the metal 

contact pad; 
depositing solder on the exposed portion of the 

metal contact pad using /elective deposition, 

thereby forming a solder contact; and 
annealing the solder contact p form a solder ball 

contact. 



57. 



m 

m 

m 

o 
ru 

m 



58. 



59. 



The electronic system of claim 56, wherein the solder h/all contact is formed by a 
method, the method further comprising depositing solder on the exposed portion 
of the metal contact pad using a deposition process selected from the group 
consisting of immersion contact, chemical vapor d/position and electrolytic 
deposition. 

The electronic system of claim 56, wherein the/solder comprises at least one 
material selected from the group consisting oy lead, tin and bismuth. 




An electronic system, comprising: 
a processor; and 

a circuit module having a plurality of Ifeadfe cojupled to the processor, and fiirther 
having a semiconductor die coupljed tp the plurality of leads, wherein the 
semiconductor die comprises: 

an integrated circuit supported by a substrate; 
a metal pattern line coupled to the integrated circuit; 
a metal contact pad coupled to the metal pattern line; and 
a solder ball contact corupled to the metal contact pad, wherein the 
solder ball conlact is formed by a method comprising: 
formir/g an insulating layer on the metal contact 
pad; 
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removing a portion of the insulating layer to expose 
a portion of the metal contacypad, thereby 
forming an exposed portion/of the metal 
contact pad; 

immersing the substrate in molteA solder; 

depositing solder on the exposed portion of the 

metal contact pad, ther^y forming a solder 
contact; and 

annealing the solder contact /o form a solder ball 
contact. 

60. The electronic system of claim 59, wherein the molten s(older comprises at least 
one material selected from the group consisting of lead, tin and bismuth. 



61 . An electronic system, comprising: 
a processor; and 

a circuit module having a plurality of leads coupled/to the processor, and further 
having a semiconductor die coupled to the pluraHty of leads, wherein the 
semiconductor die comprises: 

an integrated circuit supported by a substra|/e; 
a metal pattern line coupled4o the^egprted circuit; 
a metal contact pad coupled to th€ metal pattern line; and 
a solder ball contact coupled to th^ metal contact pad, wherein the 
solder ball contact isVorniled by a method comprising: 
forming an insulating layer on the metal contact 
pad; I 

removing a portion of the insulating layer to expose 
a portion of the metal contact pad, thereby 
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forming an exposed portions/he metal 
contact pad; 

adsorbing reactants on the expogjSd portion of the 

metal contact pad; 
reacting the reactants on the closed portion of the 

metal contact pad, th^eby forming a solder 

contact; and 

annealing the solder conta^.t to form a solder ball 
contact. 



62. An electronic system, comprising: 
a processor; and 

a circuit module having a plurality of leads couple^to the processor, and further 
having a semiconductor die coupled to th^lurality of leads, wherein the 
semiconductor die comprises: 

an integrated circuit supported b^'a substrate; 
a metal pattern line coupled to the integrated circuit; 
a metal contact pad coupled tofflie metal pattern line; and 
a solder ball contact coupled m the metal contact pad, wherein the 
solder ball contact is formed by a method comprising: 



forming an j 
paq 
forming a 
pattemin^th^ 



;ulating layer on the metal contact 



st layer on the insulating layer; 
resist layer to define a fiiture exposed 
■»rtion of the metal contact pad; 
removing a portion of the insulating layer to expose 
la portion of the metal contact pad, thereby 
forming the exposed portion of the metal 
contact pad; 
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electro lytically depositing solde^on the exposed 
portion of the metaL^emtact pad, thereby 
forming a solder contact; 
removing the resist layer, thereby exposing the 
solder contact" above a surface of the 
insulating layer; and 
annealing the^ld^ contact to form a solder ball 




63. The electronic system of claim 62,/wherein the solder comprises at least one 
material selected from the group/consisting of lead, tin and bismuth. 
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